The oxidation with Fenton and photo-Fenton reaction in homogeneous system is an effective technology for destruction of a large number of different dyes. 1.85×10 -4 M, the initial concentration of EBT dye 9.34×10 -5 M and the pH equal 3.2 at room temperature. In the given conditions, more than 98.37% of degradation efficiency was achieved within 60 min. of the reaction. Photo-Fenton reaction was investigated and it was found that the degradation efficiency increased from 94 % by Fenton reaction to 99.83% by photo-Fenton reaction at 15 min. The kinetic study indicated that the degradation kinetics of EBT dye followed the second-order kinetics.
Introduction.
There are many types of synthetic dyes like azo, vat, nitro, indigo etc. , which are widely used for different industrial processes of various purposes (textile, cosmetics, food, pharmaceutical, paper, pulp manufacturing, dyeing of cloth, leather treatment, The effluents from these dyes cause an environmental damage to the living organisms by stopping the re-oxygenation capacity of water and also blocking sunlight, thereby, causing a disturbance in the natural growth activity of aquatic life. It is, therefore, essential to remove these dyes from water bodies or treat them in such a way so as to minimize the damage to the environment and also decolorize the water.
The oxidation with Fenton reaction based on FeSO 4 and H 2 O 2 is an effective technology for destruction of a large number of the dyes because of their powerful oxidizing capability to oxidize different types of dyes to CO 2 and H 2 O. The application of Fenton reaction is more attractive for several reasons, FeSO 4 is widely available, 
Materials and Method:
Eriochrome Black T (EBT) dye, (C 20 Sodium hydroxide (NaOH), provided from BIO CHEM.
All the chemicals were of analytical grade and were used without further purification. A known dye concentration was prepared in distilled water and used as the stock solution for the studies.
All experiments were carried out at room temperature and the pH of the solution was adjusted by using hydrochloric acid or sodium hydroxide using a pH meter (Thermo Scientific Orion 2-Star Benchtop pH Meter Kit, with Refillable Glass pH Electrode).
The required amount of FeSO 4 and H 2 O 2 were added into the dye solution.
Immediately after the addition of H 2 O 2 , the concentrations of the dye were determined spectrophotometrically at the maximum wavelength (λ max ) at 551 nm, at different times in order to study the degradation efficiency of the EBT dye. The operating parameters were adjusted by changing one factor at one time while the other parameters were kept constants.
The spectra of the EBT dye were recorded from wavelength 200 to 800 nm using a UV-VIS spectrophotometer at maximum wavelengths (λ max ) of the dye. The calibration curve for the dye was constructed by plotting the different concentrations of the dye against its absorbance and the value of the regression coefficients (R 2 ) was calculated and the unknown concentration of the dye solution can be calculated by using formula y=S x. Where, y is the absorbance, S is the slope and x is the concentration of the dye.
The degradation efficiency of the dye was calculated by:
Where C dye,t and C dye,0 are the concentrations of the dye at λ max at reaction time t and 0, respectively. 
The effect of the concentrations of FeSO 4 on the degradation of EBT dye.

The effect of the initial pH on the degradation of EBT dye.
The initial pH value is a very important parameter in the Fenton reaction because a change in the pH of the solution, involves a variation of the concentration of
Fe ions which is responsible for the production of  HO radicals. The degradation of EBT dye almost could not be observed at alkaline solutions due to the unstability of H 2 O 2 , and loses its oxidizing potential, and because of the formation of ferrous/ferric hydroxide complexes which lead to the deactivation of ferrous catalyst, and a small amount of ] indicated that the optimal pH in the range of 2.5-4.0 was reported to be a highly important factor for effective Fenton reaction. Therefore, the pH of this study focuses on the range of 2.2-6.2 for the degradation efficiency of EBT dye. In the presence of light: obtained from Fig.6 .(A),(B) and (C), it can be seen that R 2 based on the second-order reaction kinetics (Fig.6(C) ) was 0.99858 and 0.7659 for Fenton and photo-Fenton reaction respectively , which was obviously much better than that based on the zeroorder and the first-order reaction kinetics. The results indicated that the degradation kinetics of EBT dye followed the second-order kinetics well. The apparent kinetic rate constants, k 2 , of the degradation of EBT dye was found to be 0. 
Conclusions.
In The kinetic study indicated that the degradation kinetics of EBT dye followed the second-order kinetics.
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